Prevention of high-mobility group box 1-mediated early loss of transplanted mouse islets in the liver by antithrombin III.
The low efficiency of pancreatic islet transplantation mainly because of the early loss of transplanted islets hampers its clinical application. Previously, we have shown in mice that the early loss of transplanted islets in the liver is caused by innate immune rejection in concert with dendritic cells, natural killer T cells, and neutrophils to produce interferon (IFN)-γ, which is triggered by high-mobility group box 1 (HMGB1) released from transplanted islets. We herein determined whether the HMGB1-mediated early loss of transplanted mouse islets is prevented by antithrombin (ATIII). The effect of ATIII on in vitro and in vivo HMGB1-stimulated IFN-γ production of hepatic mononuclear cells was examined. Then, the effect of ATIII on amelioration of hyperglycemia in streptozotocin-induced diabetic mice receiving 200 syngeneic islets from a single donor was determined. In vitro and in vivo IFN-γ production of mononuclear cells in the liver of mice in response to HMGB1 was suppressed by ATIII. Hyperglycemia of streptozotocin-induced diabetic mice receiving 200 syngeneic islets into the liver from a single donor was ameliorated with down-regulation of IFN-γ production of natural killer T cells and neutrophils in the liver when ATIII but not vehicle was administered once at the time of islet transplantation. The favorable effect of ATIII was similarly achieved in mice receiving islet allografts when rejection was prevented with anti-CD4 antibody treatment. These findings demonstrate that ATIII prevents HMGB1-mediated early loss of transplanted islets caused by innate immune rejection, suggesting a potential application of ATIII to improve efficiency of clinical islet transplantation.